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SWMF Control & Infrastructure
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‘ SWMF is freely available at
Space Weather Modeling Framework (SWMF) or frarCemc
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SWMF/Geospace at the CCMC
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SWMF/Geospace at NOAA/SWPC

Real-Time SWMF Geospace [St. Patrick's Day Storm] Real-Time SWMF Geospace [St.
2015-03-17 00:00:00 2015-03-17 04:02:00

20 BTotal 7.6 20 BTotal 10.6

g 3003 g

8 oD R RN 8

H 1 S

o o

20 B 31 20 B 90

20 20

10 10 —_—

[ 0 [~

-10 -10

-20 -20

-30 -30

100 _Densiy _11.5 100 _Density_13.2

10 10 [Py A

i
1 1
700 _Speed_421.4 = 700 _Speed 4097 e
600 600 g
500 500
400 400 [Ty
300 300
SWMF predicted Kp 3.0 SWMF predicted Kp 3.0

8 8

6 6

4 4]

2 Y 2

P 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 o o 4 P 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Space Weather Prediction Center Space Weather Prediction Center

Courtesy of George Millward (NOAA/SWPC)
@ SWMF/Geospace is operational since October 2016
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AWS « M or
AWS « M-R AWSoVl, AWSoM-R, BATS-R-US and EEGGL are
transitioned to CCMC

M-FLAMPA development is in final stage, it will be
transitioned to CCMC by the end of calendar 2017

SWMF/AWSoM/M-FLAMPA




SWMF/AWS-#:M(-R)

Radiative cooling

Between 1R;and 1.15 R, u || B and u<V,,, Va, Vit
Inner boundary of AWS-e:M-R is at 1.15 R

Each boundary cell center is connected to the upper
chromosphere by a magnetic field line

Quasi-steady-state mass, momentum and energy
transport is solved along the connecting field line (1D
equations)

The many small cells in the lower corona of the AWS-e:M
model are avoided = AWS#-M-R is ~100 times faster =
enables faster than real-time Sun to-Earth space weather
prediction

® Both AWS:3%M and AWS-¥-M-R are installed and
Radiative cooling running at CCMC

Heat conduction

Heat conduction
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Eruptive Event Generator with Gibson-Low Configuration (EEGGL)

CME Source Region (R = 1.00000 Rs)
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White Light Images
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SWMF/AWS-e:M-R + EEGGL + M-FLAMPA
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* Solve the Parker equation in
the Lagrangian system

* Transforms a 3-D problem to a

<R§l)>t+5t) multitude of 1-D problems

* Field lines are evolving with
the AWS-8-M-R + EEGGL
solution
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Summary

@ SWMF/Geospace is widely used at the CCM and is transitioned to
NOAA/SWPC

 Itis regularly updated and improved using CCMC and SWPC feedback

® During the first half of this NASA/NSF project the SWMF/AWS-e:M
and SWMF/AWS-e:-M-R were transitioned to CCMC

@ The first magnetically driven CME initiator, SWMF/EEGGL, was

transitioned to CCMC at the end of 2016 and it is now available for
RoR

® M-FLAMPA is in the final stages of development and it will be
transitioned to CCMC in calendar 2017
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